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CONTROL PANEL FRAMEWORK 

BACKGROUND 

[0001] Computer systems provide both applications and 
system controls that alloW con?guration, control, and 
trouble-shooting of the computer systems. These collections 
of con?guration, control, and trouble-shooting (or diagnos 
tic-related) interfaces are collections of information, gener 
ally started by running a separate applet accessible through 
a centralized interface. The common interface in computing 
systems running Microsoft Corporation’s Windows Operat 
ing System is knoWn as the “control panel”. In the Apple 
Corporation operating system, the common interface is 
knoWn as “system preferences.” 

[0002] An illustrative common interface 201 is shoWn in 
FIG. 2A. Here, a number of different applets may be started 
that obtain information from or alloW the user to control or 
con?gure various system resources and/or operations. HoW 
ever, from a usability standpoint, the utilities present in the 
control panel can be difficult to understand in that each user 
interface accessed through the control panel (or accessed 
through other means) is different, in layout, options avail 
able, and the like. 

[0003] FIGS. 2B and 2C shoW tWo user interfaces for 
controlling aspects of a user’s computer. In FIG. 2B, a 
display properties interface 203 is shoWn. Interaction With 
the display properties interface 203 modi?es the siZe, shape, 
and content of the information displayed to the user. In FIG. 
2C, an add or remove programs interface 204 is shoWn. 
Here, a user is able to perform a number of adding, modi 
fying, and removing operations on applications or updates to 
the operating system. 

[0004] The control panel of FIG. 2A and user interfaces of 
FIGS. 2B and 2C are generally ?xed. As the user interfaces 
for each applet in the control panel dilfer, a cohesive user 
experience does not exist. 

SUMMARY 

[0005] The folloWing presents a simpli?ed summary in 
order to provide a basic understanding of some aspects of the 
invention. The summary is not an extensive overvieW of the 
invention. It is neither intended to identify key or critical 
elements of the invention nor to delineate the scope of the 
invention. The folloWing summary merely presents some 
concepts of the invention in a simpli?ed form as a prelude 
to the more detailed description beloW. 

[0006] Aspects of the invention provide for a framework 
for a task-based control panel supporting sub panels. A 
control panel once instantiated obtains and retains state 
information regarding a user’s computer. The state informa 
tion may be retained during navigation of the control panel 
to various sub panels. In some aspects of the invention, a 
common broWser frame may be used to support the navi 
gations among the control panel and sub panels. 

BRIEF DESCRIPTION OF THE DRAWINGS 

[0007] A more complete understanding of the present 
invention and the advantages thereof may be acquired by 
referring to the folloWing description in consideration of the 
accompanying draWings, in Which like reference numbers 
indicate like features. 
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[0008] FIG. 1 is a functional block diagram of an operat 
ing environment that may be used for one or more aspects 
of an illustrative embodiment of the invention. 

[0009] FIGS. 2A-2C shoW a collection of conventional 
control panels and user interfaces. 

[0010] FIG. 3 shoWs a layout for a control panel interface 
provided by an illustrative aspect of the invention. 

[0011] FIGS. 4A and 4B shoW relationships betWeen 
information relating to a computer and operating system and 
the coordination of the display of the information to a user 
in accordance With aspects of the present invention. 

[0012] FIG. 5 shoWs a process for displaying a control 
panel and associated retention of state information in accor 
dance With aspects of the present invention. 

[0013] FIG. 6 shoWs control panels and inheritance of 
information in accordance With embodiments of the inven 
tion. 

[0014] FIGS. 7 and 8 shoW control panel information 
being forWarded to a broWser in accordance With embodi 
ments of the present invention. 

DETAILED DESCRIPTION 

[0015] In the folloWing description of various illustrative 
embodiments, reference is made to the accompanying draW 
ings, Which form a part hereof, and in Which are shoWn by 
Way of illustration various embodiments in Which the inven 
tion may be practiced. It is to be understood that other 
embodiments may be utiliZed and structural and functional 
modi?cations may be made, Without departing from the 
scope and spirit of the present invention. 

[0016] It is noted that various connections are set forth 
betWeen elements in the folloWing description. It is noted 
that these connections in general and, unless speci?ed oth 
erWise, may be direct or indirect and that this speci?cation 
is not intended to be limiting in this respect. 

[0017] The folloWing description is separated into the 
folloWing sections to assist the reader: 

[0018] illustrative operating environment; control panel 
user interface; navigation of the control panel interface; and 
a frameWork for control panels. 

[0019] 
[0020] FIG. 1 illustrates an example of a suitable comput 
ing system environment 100 in Which aspects of the inven 
tion may be implemented. Computing system environment 
100 is only one example of a suitable computing environ 
ment and is not intended to suggest any limitation as to the 
scope of use or functionality of the invention. Neither should 
computing system environment 100 be interpreted as having 
any dependency or requirement relating to any one or 
combination of components illustrated in illustrative com 
puting system environment 100. 

Illustrative Operating Environment 

[0021] The invention is operational With numerous other 
general purpose or special purpose computing system envi 
ronments or con?gurations. Examples of Well knoWn com 
puting systems, environments, and/or con?gurations that 
may be suitable for use With the invention include, but are 
not limited to, personal computers (PCs); server computers; 
hand-held and other portable devices such as personal digital 
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assistants (PDAs), tablet PCs or laptop PCs; multiprocessor 
systems; microprocessor-based systems; set top boxes; pro 
grammable consumer electronics; network PCs; minicom 
puters; mainframe computers; distributed computing envi 
ronments that include any of the above systems or devices; 
and the like. 

[0022] Aspects of the invention may be described in the 
general context of computer-executable instructions, such as 
program modules, being executed by a computer. Generally, 
program modules include routines, programs, objects, com 
ponents, data structures, etc. that perform particular tasks or 
implement particular abstract data types. The invention may 
also be operational With distributed computing environ 
ments Where tasks are performed by remote processing 
devices that are linked through a communications netWork. 
In a distributed computing environment, program modules 
may be located in both local and remote computer storage 
media including memory storage devices. 

[0023] With reference to FIG. 1, illustrative computing 
system environment 100 includes a general purpose com 
puting device in the form of a computer 110. Components of 
computer 110 may include, but are not limited to, a pro 
cessing unit 120, a system memory 130, and a system bus 
121 that couples various system components including sys 
tem memory 130 to processing unit 120. Processing unit 120 
may include a single processor or multiple processors Work 
ing together. Processing unit 120 may be referred to as a 
central processing unit, or CPU. System bus 121 may be any 
of several types of bus structures including a memory bus or 
memory controller, a peripheral bus, and a local bus using 
any of a variety of bus architectures. By Way of example, 
and not limitation, such architectures include Industry Stan 
dard Architecture (ISA) bus, Micro Channel Architecture 
(MCA) bus, Enhanced ISA (EISA) bus, Video Electronics 
Standards Association (V ESA) local bus, Advanced Graph 
ics Port (AGP) bus, and Peripheral Component Interconnect 
(PCI) bus, also knoWn as MeZZanine bus. 

[0024] Computer 110 typically includes a variety of com 
puter-readable media. Computer readable media can be any 
available media that can be accessed by computer 110 such 
as volatile, nonvolatile, removable, and non-removable 
media. By Way of example, and not limitation, computer 
readable media may include computer storage media and 
communication media. Computer storage media may 
include volatile, nonvolatile, removable, and non-removable 
media implemented in any method or technology for storage 
of information such as computer-readable instructions, data 
structures, program modules or other data. Computer storage 
media includes, but is not limited to, random-access memory 
(RAM), read-only memory (ROM), electrically-erasable 
programmable ROM (EEPROM), ?ash memory or other 
memory technology, compact-disc ROM (CD-ROM), digi 
tal video disc (DVD) or other optical disk storage, magnetic 
cassettes, magnetic tape, magnetic disk storage or other 
magnetic storage devices, or any other medium Which can be 
used to store the desired information and Which can accessed 
by computer 110. Communication media typically embodies 
computer-readable instructions, data structures, program 
modules or other data in a modulated data signal such as a 
carrier Wave or other transport mechanism and includes any 
information delivery media. The term “modulated data sig 
nal” means a signal that has one or more of its characteristics 
set or changed in such a manner as to encode information in 

Jan. 18, 2007 

the signal. By Way of example, and not limitation, commu 
nication media includes Wired media such as a Wired net 
Work or direct-Wired connection, and Wireless media such as 
acoustic, radio frequency (RF) (e.g., BLUETOOTH, WiFi, 
UWB), optical (e.g., infrared) and other Wireless media. Any 
single computer-readable medium, as Well as any combina 
tions of multiple computer-readable media are intended to 
be included Within the scope of the term computer-readable 
medium. 

[0025] System memory 130 includes computer storage 
media in the form of volatile and/or nonvolatile memory 
such as ROM 131 and RAM 132. A basic input/output 
system (BIOS) 133, containing the basic routines that help 
to transfer information betWeen elements Within computer 
110, such as during start-up, is typically stored in ROM 131. 
RAM 132 typically contains data and/or program modules 
that are immediately accessible to and/or presently being 
operated on by processing unit 120. By Way of example, and 
not limitation, FIG. 1 illustrates softWare in the form of 
computer-executable instructions including operating sys 
tem 134, application programs 135, other program modules 
136, and program data 137. 

[0026] Computer 110 may also include other computer 
storage media. By Way of example only, FIG. 1 illustrates a 
hard disk drive 141 that reads from or Writes to non 
removable, nonvolatile magnetic media, a magnetic disk 
drive 151 that reads from or Writes to a removable, non 
volatile magnetic disk 152, and an optical disk drive 155 that 
reads from or Writes to a removable, nonvolatile optical disk 
156 such as a CD-ROM, DVD, or other optical media. Other 
computer storage media that can be used in the illustrative 
operating environment include, but are not limited to, mag 
netic tape cassettes, ?ash memory cards, digital video tape, 
solid state RAM, solid state ROM, and the like. Hard disk 
drive 141 is typically connected to system bus 121 through 
a non-removable memory interface such as an interface 140, 
and magnetic disk drive 151 and optical disk drive 155 are 
typically connected to system bus 121 by a removable 
memory interface, such as an interface 150. 

[0027] The drives and their associated computer storage 
media discussed above and illustrated in FIG. 1 provide 
storage of computer-readable instructions, data structures, 
program modules and other data for computer 110. In FIG. 
1, for example, hard disk drive 141 is illustrated as storing 
an operating system 144, application programs 145, other 
program modules 146, and program data 147. Note that 
these components can either be the same as or different from 
operating system 134, application programs 135, other pro 
gram modules 136, and program data 137, respectively. 
Operating system 144, application programs 145, other 
program modules 146, and program data 147 are assigned 
different reference numbers in FIG. 1 to illustrate that they 
may be different copies. A user may enter commands and 
information into computer 110 through input devices such as 
a keyboard 162 and pointing device 161, commonly referred 
to as a mouse, trackball or touch pad. Such pointing devices 
may provide pressure information, providing not only a 
location of input, but also the pressure exerted While clicking 
or touching the device. Other input devices (not shoWn) may 
include a microphone, joystick, game pad, satellite dish, 
scanner, or the like. These and other input devices are often 
coupled to processing unit 120 through a user input interface 
160 that is coupled to system bus 121, but may be connected 
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by other interface and bus structures, such as a parallel port, 
game port, universal serial bus (USB), or IEEE 1394 serial 
bus (FIREWIRE). A monitor 184 or other type of display 
device is also coupled to the system bus 121 via an interface, 
such as a video adapter 183. Video adapter 183 may have 
advanced 2D or 3D graphics capabilities, in addition to its 
oWn specialiZed processor and memory. 

[0028] Computer 110 may also include a digitizer 185 to 
alloW a user to provide input using a stylus 186. Digitizer 
185 may either be integrated into monitor 184 or another 
display device, or be part of a separate device, such as a 
digitiZer pad. Computer 110 may also include other periph 
eral output devices such as speakers 189 and a printer 188, 
Which may be connected through an output peripheral 
interface 187. 

[0029] Computer 110 may operate in a netWorked envi 
ronment using logical connections to one or more remote 
computers, such as a remote computer 180. Remote com 
puter 180 may be a personal computer, a server, a router, a 
netWork PC, a peer device or other common netWork node, 
and typically includes many or all of the elements described 
above relative to computer 110, although only a memory 
storage device 181 has been illustrated in FIG. 1. The logical 
connections depicted in FIG. 1 include a local area netWork 
(LAN) 171 and a Wide area netWork (WAN) 173, but may 
also or alternatively include other netWorks, such as the 
Internet. Such networking environments are commonplace 
in homes, o?‘ices, enterprise-Wide computer netWorks, intra 
nets and the Internet. 

[0030] When used in a LAN networking environment, 
computer 110 is coupled to the LAN 171 through a netWork 
interface or adapter 170. When used in a WAN netWorking 
environment, computer 110 may include a modem 172 or 
another device for establishing communications over WAN 
173, such as the Internet. Modem 172, Which may be 
internal or external, may be connected to system bus 121 via 
user input interface 160 or another appropriate mechanism. 
In a netWorked environment, program modules depicted 
relative to computer 110, or portions thereof, may be stored 
remotely such as in remote storage device 181. By Way of 
example, and not limitation, FIG. 1 illustrates remote appli 
cation programs 182 as residing on memory device 181. It 
Will be appreciated that the netWork connections shoWn are 
illustrative and other means of establishing a communica 
tions link betWeen the computers may be used. 

[0031] The term softWare is used to describe computer 
executable code, stored on a computer readable medium or 
in memory, used to pass instructions to a computer. It may 
include code contained in executable applications, dynami 
cally linked code libraries, script ?les, and so forth. A single 
piece of softWare may include a single ?le storing all 
executable code, or a collection of ?les storing bits and 
pieces of code. Installed softWare may include code, pro 
grams, applications, and so forth executable by a computer. 

[0032] Control Panel User Interface 

[0033] A task-based control panel alloWs users to operate 
a common or singular control panel for interaction With the 
features supported by the control panel In particular, aspects 
of a task-based control panel include one or more of the 
folloWing: 
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[0034] a. A control panel useable in a frame instead of 
a tagged dialog environment; 

[0035] b. A control panel that may be used in a broWser; 

[0036] i. The navigation features used in broWsers 
may be used When interacting With a control panel 
(including but not limited to back, forWard, and 
linking features); 

[0037] ii. Control panel pages may share state infor 
mation; 

[0038] c. Control panel pages are part of a broWser’s 
namespace so that little to no additional Work is needed 
by developers of a given control panel page to support 
navigation to speci?c pages; 

[0039] d. Task-based control panels may use a frame 
Work that simpli?es the association betWeen control 
panels and broWsers. The frameWork may also assist in 
the speci?cation in markup of at least some of the 
control panel behavior; 

[0040] i. The frameWork may also provide the basis 
enabling one to hook a control panel page in a 
marked up language to a broWser; and 

[0041] ii. The frameWork alloWs one to specify an 
XML ?le of some of the behavior of control panel 
pages (for example, list of pages, title of each page, 
parent/child relationships, and the like). 

[0042] A namespace uniquely identi?es a set of names so 
that there is no ambiguity When objects having different 
origins but the same names are mixed together. Using, for 
instance, Extensible Markup Language IXML), an XML 
namespace is a collection of element type and attribute 
names. These element types and attribute names are 
uniquely identi?ed by the name of the unique XML 
namespace of Which they are a part. In an XML document, 
any element type or attribute name can thus have a tWo-part 
name consisting of the name of its namespace and then its 
local (functional) name. 

[0043] FIG. 3 depicts a display layout 301 for a control 
panel interface provided by an illustrative embodiment of 
the invention. Those of ordinary skill in the art understand 
that alternative layouts are possible Which are Within the 
scope of the invention. Layout 301 may be implemented as 
the contents of a WindoW in a graphical operating system 
such as the Microsoft Windows@ brand operating system 
displayed on monitor 184 or other display device by com 
puter 110. A user may interact With the contents of layout 
301 via pointing device 161, keyboard 162, or any other 
input device. Computer 110, upon receiving input from a 
user, from a netWork, from other softWare operating on 
computer 110, or from another source, may update the 
interface to re?ect recent changes or otherWise respond to 
the input. 

[0044] Layout 301 includes vieW selection region 302 
Which displays a list or collection of softWare information 
vieWs. The vieWs may be displayed as textual vieW names, 
as icons, or some other meaningful representation. They 
may be displayed as a list, as a tree, or in any other fashion. 
Con?gurable vieW region 303 displays a list, a form, or other 
representation of information about information about the 
user’s computer (including but not limited to hardWare, 
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software, network status and connections, past usage, and 
the like). View region 303 may include headline 309 which 
may provide an explanation of the currently displayed view, 
instructions on interacting with the view, and possibly other 
content related to the view such as graphics and icons. The 
remaining contents of view region 303 may include infor 
mation related to software, including icons, ?lenames, user 
friendly names, publishers, memory and disk siZes, impor 
tant dates, and so forth. Auser-friendly name may be a name 
associated with software which provides meaning as to the 
contents and function of a collection of code. This may be 
a descriptive ?le name, a deployment name for a collection 
of related ?les, or any other name which is understandable 
by a layperson unfamiliar with computers. 

[0045] Con?gurable view region 303 may be accompa 
nied by preview region 304. Preview region 304 may 
provide information about a presently displayed information 
view. This may include comments or instructions related to 
the view, summary information such as total siZe of software 
installed or running, free disk space, and so forth. When a 
particular item within con?gurable view region 303 is 
selected, the contents of preview region 304 may change in 
order to display more information about the selected item. 
This may include an application icon, a ?lename, a user 
friendly name, a publisher, a version, a drive or network 
location, support information, memory siZe, date of instal 
lation, time of launch, and other relevant information. 

[0046] Con?gurable view region 303 may also be accom 
panied by commands region 305, which may include actions 
related to the currently displayed information view. When a 
particular information view is selected in the view selection 
region 302, the commands region 305 is updated to display 
buttons, links, or other interactive controls. The controls 
display for a user the available commands which are asso 
ciated with the current view. The commands may enable a 
user to control or otherwise interact with the software being 
displayed in con?gurable view region 304. When a particu 
lar item is selected, a user may be able to click on a 
command in the commands region 305, controlling or oth 
erwise interacting with the software represented by the 
selected item. 

[0047] In addition to the regions described above, layout 
301 may also include navigation buttons 306, location bar 
307, and search bar 308. Navigation buttons 306 may be 
used to simplify navigating between the various information 
views by enabling users to quickly go back or forward 
between views. Location bar 307 may be used to display a 
location for the current information view to put the view in 
context or to provide alternative paths to the information. 
Location bar 307 may also used for navigation. Location bar 
307 may sometimes be referred to as a breadcrumb bar as it 
may provide users with a step by step route to the presently 
displayed information view, e.g., by presenting a ?le path 
and ?le name, a menu hierarchy, a metadata hierarchy, or the 
like. Search bar 308 may provide alternative means for 
accessing information about a particular piece of software. 
For example, a user may input the name of a piece of 
software into search bar 308. The name entered may be used 
to search a list of installed or installable software, and the 
user may then be taken to a particular view showing infor 
mation about that software. 
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[0048] Navigation of the Control Panel Interface 

[0049] FIGS. 4A and 4B show relationships between 
information relating to a computer and/or its operating 
system and a task-based control panel. FIG. 4A shows a 
representation of information about a computer being acces 
sible to a control panel. 

[0050] FIG. 4A shows various types of system or com 
puter information as 401-405. Here, printer information 401, 
display information 402, application information 403, net 
work con?guration information 404, and other accessible 
information 405 are available to a control panel. 

[0051] Control panel 406 shows one approach to provid 
ing the information to a user. Here, each set of information 
is provided in its own separate frame (for instance, printer 
control frame 407, display frame 408, application control 
frame 409, network con?guration frame 410, and other 
control frame(s) 411. Alternatively, this information may be 
provided to control panel 412 that functionally includes page 
logic 413 that receives the information 401-405 and pro 
vides it to a common browser frame 414. One advantage of 
having a common browser frame is that the user is presented 
with a common interface at a known location. In other 

words, new control panels are prevented from opening at 
disparate locations across a display or displays. 

[0052] FIG. 4B shows an illustrative example of a hub and 
spoke arrangement between control panels and sub panels. 
First, a main control panel page 414 is the parent of other 
control panels. The other control panels may take their 
shape, color, navigation techniques and cues from informa 
tion stored with main control panel page 414 or may access 
a common data source that controls the layout and functions 
of main control panel page 414. 

[0053] FIG. 4B shows four control panels: Users and 
Groups 415, Parental Controls 420, Printers 425, and Other 
430. Of course, other control panel pages may be used as 
well. Each control panel (which may also be referred to as 
a sub control panel when referring to each control panel’s 
relationship below main control panel page 414) 415, 420, 
425, and 430 has one or more tasks associated with it. For 
instance, Users and Groups control panel 415 has tasks 
1-4416-419, Parental Controls control panel 420 has tasks 
5-8421-424, Printers Control panel 425 has tasks 9-12426 
429 associated with it, and Other control panel page 430 has 
tasks 13-N 431-434 associated with it. Each task may permit 
a user to perform one or more tasks associated with a given 
control panel. 

[0054] For instance, while navigating a “Users and 
Groups” control panel (or sub panel as the case may be), one 
may navigate to a “Parental Controls” control panel (or sub 
panel) in order to easily con?gure access recently estab 
lished in the “Users and Groups” control panel. This may be 
accomplished by providing a link in a ?rst control panel to 
a second control panel. Alternatively, links to all control 
panels may be displayed in a navigation pane associated 
with a given control panel. 

[0055] More particularly, FIG. 4B shows a bi directional 
link between task 3418 of the Users and Groups control 
panel page 415 and task 5421 of the Parental Controls 
control panel page 420, thereby allowing a user to quickly 
jump from one task (here, task 3418) to another related task 
(here, task 4421). FIG. 4B also shows a bi directional link 
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between control panels 415 and 420, allowing a user to jump 
between related control panels. 

[0056] In some cases, a developer may wish to limit or 
control how the links function. For instance, the links may 
be unidirectional links. Task 4419 may include unidirec 
tional links to task 3418 (under the same parent control panel 
page 415) and to task 6422 (under a different parent control 
panel page 420). The different unidirectional links may be 
used to control ?ow between the pages so that users do not 
become confused on what task they are actually performing. 
For instance, one does not want a user to inadvertently apply 
settings for one user to all users. To a further degree, one 
may have links to control panels, not to task pages, to aid 
user understanding of what the user is doing. For instance, 
Task 6422, a child of the Parental Controls control panel 
page, includes a unidirectional link to Users and Groups 
control panel 415. Of course, the various unidirectional and 
bidirectional links described above may be used in various 
combinations as relevant to the various control panel pages 
and the desires of the developers. 

[0057] While navigating about the hub and down spokes 
of task pages, state information may be maintained. State 
information helps the user by keeping at least some infor 
mation readily available or populating control panel pages 
and/ or tasks with information already known. Various navi 
gation scenarios include: 

[0058] l.Accessing a control panel through a main control 
panel page; 

[0059] 2. Jumping to a control panel page directly from a 
start/run menu or help page; 

[0060] 3. Linking to another page in a control panel; 

[0061] 4. Linking to a different control panel; and 

[0062] 5. Navigating anywhere in a namespace. 

[0063] State information may be always maintained. How 
ever, it may be bene?cial to discard state information when 
the state information has become stale or no longer relevant 
to a user’s current navigations or tasks. 

[0064] FIG. 4C shows illustrative examples of navigations 
between pages. A control panel home page 435 includes a 
navigation bar 436 that describes where the user currently is. 
It also includes a main section 438 and a list of relevant links 
(here, links 1-M) 437. The user interface and related content 
of section 438 focuses on the control panel home location. 
It may include links to other control panels 1-N. For 
example, clicking on the user interface for control panel 
1439 takes a user to hub control panel page 1441. Another 
way of navigating the user interface of the control panel 
home 435 is to optionally use a category breakdown 1-3, for 
instance, of the sub panels). 

[0065] Hub control panel page 1441 includes a navigation 
bar 443, a main section 442, and a link section 444. Here, the 
user interface and content of the hub control panel page 1 is 
directed to the control panel 1 with associated options (if 
relevant), tasks 1-N (if relevant), and any other user inter 
face (if relevant). Navigation may be similar to that appear 
ing in browsers, for example, clicking on task 1445 takes a 
user to Task 1 control panel page 446. 

[0066] Task 1 control panel page 446 main include a 
navigation bar 448, a main portion 447, and one or more 
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links 449. Here, the user interface of page 446 is directed to 
the task 1. It may include a text receiving region (for 
example purposes only4other Ul elements may used as 
well or in place of the text receiving region), options 
1-2451-452, and regions to accept or discard changes (but 
tons 453 and 454). 

[0067] FIG. 5 shows a process for navigating between 
control panels. Here, state information regarding current 
operations in or manipulations of a given control panel may 
be stored (or persisted) to the next control panel. Altema 
tively, if a user navigates to a sub panel (for instance to 
perform a speci?c task associated with a control panel), the 
state information may follow the user during navigation of 
the sub panel and other sub panels associated with the parent 
control panel. However, the persistence of the information 
may or may not be related to the current focus. For instance, 
navigation away from the control panel frame may result in 
the state information being deleted or lost. For instance, state 
information may include how a user has interacted with the 
control panel. If a ?rst control panel task page asked for 
usemame and password (that was later entered by the user), 
the usemame and password or other authorizing information 
may be stored as state data and passed to the next control 
panel task page. The second control panel task page, having 
already received the authorization to proceed or allow 
modi?cation of information may not display the UI to 
prompt a user for the usemame and password. The resulting 
?ow between pages is improved as users are not provided 
with prompts for information that have already been 
addressed. Similarly, when working with a given user, state 
data may maintain the identity of the user so as to allow an 
administrator the ability to con?gure aspects about the user 
across a number of control panel pages without needing to 
continually look up the user for each new page. 

[0068] In step 501, the system receives an input to display 
a control panel. The input may originate from a user or may 
originate from an application that requests the control panel 
to be displayed. This request can be to show a main hub 
control panel (for example, page 414 or page 435). Alter 
natively, the request can be to any other sub-page (sub-hub 
page or spoke/task page) in the control panel. Next, in step 
502, the system displays a control panel with current state 
data in a browser frame. Here, the user is presented with a 
number of options. For instance, the user may modify 
information in the control panel as shown in step 503. Also, 
the user may indicate that he wants to navigate to a child of 
the control panel (also referred to as a sub panel) as shown 
in step 505. Alternatively, step 505 may be an input from 
another aspect of the system to display the child panel. 
Accordingly, step 505 is shown as the more general “receive 
selection of child panel”. Further, the user a change focus 
away from the control panel in step 510. Focus may include 
the window or sub-window where key strokes are directed 
if one types. It may or may not be the top level window (as 
some windows may be assigned a top level status. Changing 
focus may include navigating to another place, or that a 
browser frame was closed, or another application was 
brought to the front (or top level status), and the like. Any 
one of the above or other changes in focus may result in the 
loss of state information. Preferably, the loss of state infor 
mation will only occur when a user navigated to a new place 
or closed the browser frame. 



US 2007/0016870 A1 

[0069] Step 510 may also result from another aspect of the 
system requesting modi?cation of the focus. Accordingly 
step 510 is shoWn as the more general “receive selection 
changing focus aWay from control panel”. 

[0070] With respect to step 503, the system received 
information that modi?es state data associated With the 
control panel. For instance, assigning a printer to be the 
default printer for a computer system or assigning or modi 
fying access rights to a user. In step 504, the system updates 
the state information. Next, in step 502, the control panel is 
displayed again With the updated state data. 

[0071] With respect to step 505, a selection of a child 
control panel has been received. Next in step 506, the system 
obtains current state data relating to the content of the child 
panel. Next in step 507, the state data relating to the child 
panel is displayed in the broWser. Here, at least three 
different operations may then occur. First, the user may 
broWse to another child panel as shoWn in step 505. Alter 
natively, the user may modify information shoWn in the 
control panel in step 508. If information in step 508 Was 
modi?ed, then the state information is updated regarding the 
control panel and the updated control panel is displayed With 
modi?ed state information in step 507. Moreover, the system 
it may receive a selection that changes focus aWay from the 
control panel in step 510. 

[0072] If the user changes focus (or navigates aWay) from 
the control panel, then the system discards the state data 
(including any modi?cation to the state data) in step 511. 

[0073] The process as shoWn in FIG. 5 may be used in 
situations Where control panel task pages do not normally 
store their state information automatically. In this regard, 
control panel authors are responsible for maintaining their 
oWn state information. FIG. 5 handles the maintenance of 
control panel information for these authors. As shoWn in 
FIG. 5, modi?cations to state information can be accepted/ 
committed and the state information updated immediately. 
In an optional approach, hub pages may store simple setting 
modi?cations immediately. Spoke pages (including task 
pages) may include accept or commit buttons (as shoWn 
With respect to FIG. 4C). Alternatively, property modi?ca 
tions may be stored as a group and committed at a later 
point. For example, a Wizard interface may modify a number 
of different sightings to a system. These savings may take 
effect immediately upon navigation of the WiZard from one 
page to another or maybe stored as a group to be imple 
mented only after all changes made in the WiZard have been 
accepted. 
[0074] A FrameWork for Control Panels 

[0075] The folloWing describes a frameWork for control 
panels. The frameWork provides at least one Way of man 
aging dilferent control panel pages so as to provide a 
common user interface for users. For instance, control 
panels may be separated into task pages and grouped under 
a single parent control panel. In other Words, a task page 
belongs to one and only one control panel. Each of these 
pages may be accessible by any user or only by adminis 
trators. 

[0076] The frameWork helps navigation betWeen control 
panels as Well as aids developers in creating neW control 
panels that may combine functionality of other control 
panels or provide neW functionality. 
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[0077] FIG. 6 shoWs an example of tWo control panel 
pages that have task pages associated With them. For 
instance, the “parental controls” control panel 601 includes 
user accessible task pages 602 and/or administrator-only 
task pages 603. Next, the “Users and Groups” control panel 
604 includes user accessible task pages 605 and/or admin 
istrator only task pages 606. Organizing task pages into 
groups as shoWn in FIG. 6 helps manage at least tWo things: 
WindoW reuse and lifespan of privilege elevation. Here, the 
task pages may reuse a parent control panel’s broWser frame. 
Also, one may maintain state betWeen task pages or related 
control panel pages 

[0078] When a user navigates inside a broWser to a task 
page in a control panel, that navigation may be performed in 
the same frame. Examples of this behavior include clicking 
a link in the control panel homepage or another control panel 
task page or navigating using a navigation bar. 

[0079] Frames alloWs multiple, separately controllable 
sets of content be displayed on a common Web page. In other 
aspects of the present invention, frame may be replaced by 
or used in conjunction With separate or separable WindoWs. 

[0080] When a user opens a control panel task page from 
another application, either a neW broWser WindoW may open 
or an existing WindoW may be reused. If another page Within 
that control panel (for instance, the rectangle 601) is already 
open, that broWser WindoW can be activated to accept neW 
navigations instead of opening a neW WindoW. In one aspect, 
a control panel should alWays be ready to handle a naviga 
tion action Within its pages, even if a direct link does not 
exist in its current user interface. 

[0081] It is appreciated that tWo WindoWs on the same 
control panel page may open at the same time. An outgroWth 
of this concurrent display is that one page may be out of date 
in comparison to the other page. In this regard, updated state 
information may be stored upon navigation so that lack of 
synchronization betWeen pages is minimiZed. For example, 
if a user list is visible in tWo “Users and Groups” control 
panel WindoWs, and then add a user through one of the 
WindoWs. Once one navigates in or refreshes the still Win 
doW, the system may obtain the updated state information 
and re?ect all users properly. 

[0082] Users may be provided With the ability to modify 
at least some system settings. This may apply to all users or 
just administrators. For example, users may be barred from 
modifying netWork connections. In other situations, some 
users may have administrator privileges and may modify 
additional settings. For instance, When ?rst opening a con 
trol panel page, the user may be prevented from making 
modi?cations. HoWever, upon selecting an unlock function 
(for instance, by clicking and unlock button), the user it may 
be able to modify sittings in the control panel WindoW. The 
unlock function may reside solely With the current display of 
the control panel, or may travel With the user during navi 
gation. To provide higher security, the unlock function may 
reside only With the current display and may be locked upon 
navigation aWay from or closing of the control panel Win 
doW. 

[0083] A control panel’s state information may only per 
sist While in that control panel. If one navigates someWhere 
else and returns, the control panel may not retain the 
previous state information. For instance, if one is on a 
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“Users and Groups” control panel and modifying an 
account, clicking on a link to navigate to a “Parental 
Controls” control panel and then return may result in the loss 
of state to about the account that one is changing. When 
attempting to navigate directly to a page, one may be 
redirected to a top level or higher level page When no state 
information has been set. 

[0084] A navigation bar may be modi?ed so that it only 
provides access to the control panel itself, instead of to a 
particular task page Within the control panel. For example, 
if one Was at an Access Times task page of a Parental Control 

control page, direct navigation to other pages may or may 
not be limited. For instance, if a navigation bar shoWs the 
folloWing: 

[0085] Computer>Control 
Controls>Access Times 

[0086] then clicking the navigation bar of the control panel 
itself (here, “Parental Controls”) Will jump to the homepage 
of the control panel. This may be because state information 
may not be set for a Parental Controls page or other page. 
Referring the user to a higher level page ensures that correct 
state information is obtained and set for subsequent control 
pages or task pages. 

Panels>Parental 

[0087] Some pages may implement their oWn internal 
navigation mechanisms including but not limited to, task 
links, command links, buttons, and the like. 

[0088] Links may exist to the middle of a control panel. 
For instance, users may jump directly to a speci?c task page 
of the control panel by clicking a link. The users do not need 
to access a speci?c page by typing in a reference in the 
navigation bar as described above. If navigating to a speci?c 
page, for instance using a form populating results to a page, 
the frameWork may or may not provide support for alloWing 
the neW information to be forWarded. A control panel may 
accept parameters nonetheless. This ability may be imple 
mented through a separate channel. 

[0089] As aspects of the present invention are imple 
mented through the use of a broWser, navigation is possible 
Without alWays Waiting for neW information to be updated. 
In short, one may navigate to another page at run time 
Without leaving an intermediate page in the history. For 
example, if a help topic jumped directly to the “create 
passWord” page but the page determined that a passWord 
Was already set up, it could forWard the user to the main hub 
page Without leaving the create passWord page in the history. 
Leaving the “create passWord” page in history Would be 
confusing as the passWord had already been set up. 

[0090] FIG. 7 shoWs an example of hoW code modules 
may be used to provide control panels to a broWser. Here, a 
glue library (represented as glue.lib) 701 may be used to 
marry the broWser code .d11 ?le 702 With code supporting 
a neW control panel 703. Here, the neW code 703 is referred 
to as NeWControlPanel.dll. The result is a control panel in 
broWser 704. Glue code glue.lib may include a set of 
relationships that alloW the broWser code .d11 to talk to the 
control panel and forWard instructions (such as “shoW this 
page noW” and “the user clicked here”). Here, the broWser 
code .d11 is a .d11 ?le that implements the normal functions 
of the broWser. 

[0091] FIG. 8 shoWs another example ofhoW code may be 
arranged. Code for different pages may be stored in a single 
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?le. Alternatively, code for different User Control Panels 
may be provided in different ?les. Here, three control panel 
pages are referred to as control panel A, control panel B, and 
control panel C. These three control panels stem from 
related control panel ?les (here, control panel ?le A 801, 
control panel ?le B 802, and control panel ?le C 803). Each 
of these ?les instantiates a control panel page instance 
804-806, respectively. Control panel logic 807 alloWs the 
instances to be pushed into broWser frame 808. The broWser 
808 may include a per control panel namespace property 
container 809 that lets the pages in the same control panel 
share state With each other since only one page is “alive” at 
any one time. One may consider the property container as 
mailbox that the tWo pages use to exchange state informa 
tion. 

[0092] Each control panel page instance (CNeWCplPage) 
carries information betWeen a markup language control 
panel logic 807 and underlying pages (Files A-C) 801-803. 
Here, the CNeWCplPage can be implemented in broWser 
808. 

[0093] Control Panel Logic CNeWControlPanelLogic 807 
is has the logic for the actual control panel (What settings to 
shoW, hoW the user can modify them, and the like). The 
CNeWControlPanelLogic 807 maintains the state informa 
tion While the broWser is navigating in the control panel’s 
namespace. If no state information is needed, one may 
eliminate the control panel logic 807 and put this function 
ality in the control panel page instances 804-806. The 
control panel page instances 804-806 may handle all initial 
iZations, initialiZations of speci?c pages, and handling 
events associated With a user’s interaction With broWser 808. 
Further, if one has logic piece 807, the page instances may 
defer some of this responsibility to that logic piece 807. 

[0094] Files A-C 801-803 may include the neW control 
panel ?les in a markup language. For instance, the pages 
may be in XML or any other markup language that may be 
used to control document display and functionality. Addi 
tional ?les may be used including an XML (or any other 
mark up language) de?nition ?le that alloWs interpretation 
of the ?les A-C 801-803. 

[0095] While the invention has been described With 
respect to speci?c examples including presently preferred 
modes of carrying out the invention, those skilled in the art 
Will appreciate that there are numerous variations and per 
mutations of the above described systems and methods that 
fall Within the spirit and scope of the invention as set forth 
in the appended claims. A claim element should not be 
interpreted as being in means-plus-function format unless 
the phrase “means for”, “step for”, or “steps for” is included 
in that element. Also, numerically-labeled steps in method 
claims are for labeling purposes only and should not be 
interpreted as requiring a particular ordering of steps. 

We claim: 
1. A computer-implemented method comprising the steps 

of: 

receiving an input to display a control panel; 

displaying said control panel With state data in a broWser, 

Wherein said state data is maintained While navigating 
said control panel. 
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2. The computer-implemented method according to claim 
1, further comprising the steps of: 

modifying information in said control panel; and 

updating said state data used by said control panel. 
3. The computer-implemented method according to claim 

1, further comprising the steps of: 

receiving a selection of a child control panel; 

obtaining current state data relating to said child control 
panel; and 

displaying current state data relating to said child panel in 
said broWser. 

4. The computer-implemented method according to claim 
3, further comprising the steps of: 

modifying information in said child control panel; 

updating said state data; and 

displaying said updated state data in said broWser. 
5. The computer-implemented method according to claim 

4, further comprising the steps of: 

navigating aWay from said child control panel; and 

discarding said state data. 
6. The computer-implemented method according to claim 

1, further comprising the steps of: 

navigating aWay from said control panel; and 

discarding said state data. 
7. The computer-implemented method according to claim 

1, further comprising the steps of: 

determining Whether a control panel broWser frame cur 
rently exists; and 

reusing said control panel broWser frame to display neW 
control panel content. 

8. A computer system comprising: 

a storage that stores a ?rst ?le relating to a control panel 
and a second ?le that includes information regarding 
said computer system; 

a processor that obtains said ?rst ?le and said second ?le 
and processes said information in response to content 
of said ?rst ?le; 

a display that receives an output of said processed infor 
mation and displays a user interface to a user that 
displays the content of said control panel in a broWser. 

9. The computer system according to claim 8, such that 
said processor uses a control panel framework to combine 
said ?rst ?le and said second ?le, Wherein the ?rst ?le is a 
control panel page Written in a mark up language and the 
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second ?le a mark up language de?nition ?le Where one may 
set properties for hoW a frameWork Will handle said ?rst ?le. 

10. The computer system according to claim 8, such that 
said processor determines Whether a control panel broWser 
frame currently exists and reuses said control panel broWser 
frame. 

11. A computer-readable medium having a data structure 
stored thereon, said data structure comprising: 

a ?rst portion relating to a ?rst ?le having a ?rst control 
panel page; 

a second portion relating to a second ?le that, When run, 
instantiates said ?rst control panel page; and 

a third portion that includes state data relating to a state of 
a computer system having accessed said ?rst and 
second ?les; and 

a fourth portion that is accessed by a broWser to display 
said ?rst control panel page. 

12. The computer-readable medium according to claim 
11, further comprising: 

a ?fth portion relating to a third ?le having a second 
control panel page; and 

a sixth portion relating to a fourth ?le that, When run, 
instantiates said second control panel page. 

13. The computer-readable medium according to claim 
11, Wherein, When run, said third portion determines 
Whether a broWser frame currently exists. 

14. The computer-readable medium according to claim 
13, Wherein said third portion determines Whether said 
broWser frame currently displays a control panel. 

15. The computer-readable medium according to claim 
14, Wherein said computer system reuses said broWser 
frame. 

16. The computer-readable medium according to claim 
11, Wherein said third portion is deleted upon a change in 
focus from said ?rst control panel page. 

17. The computer-readable medium according to claim 
11, Wherein said ?rst ?le is accessed directly by a user. 

18. The computer-readable medium according to claim 
12, Wherein said ?rst ?le is accessed through navigation of 
said ?rst control panel. 

19. The computer-readable medium according to claim 
11, Wherein said ?rst ?le is accessed through operation of 
another control panel. 

20. The computer-readable medium according to claim 
12, Wherein said third ?le is maintained While a user 
navigates said ?rst control panel and said second control 
panel. 


